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DOCUMENT- IDENTIFIER : US 3956147 A 

TITLE: Production of metal fluorides from fluosilicic acid 


Abstract Text (1) : 

A process which comprises reacting at a temperature above 100 . degree . C . a 
metal oxide, hydroxide or a mixture thereof with aqueous fluosilicic acid, 
said fluosilicic acid having a concentration of about 10 to 45% by weight, to 
form gaseous silicon tetraf luoride and the corresponding metal fluoride and 
recovering said metal fluoride from the reaction medium. 

Brief Summary Text (4 ) : 

The present invention relates to a process for directly reacting an aqueous 
fluosilicic acid with a metal oxide compound to form the corresponding metal 
fluorides, which is free or substantially free from the disadvantages 
referred to above. The process according to the invention is characterised by 
the fact that the aqueous fluosilicic acid and the metal oxide compound are 
reacted at ah elevated temperature such as at least 60. degree. C and 
corresponding pressure to form the corresponding metal fluorides, the 
reaction being accompanied by the liberation of gaseous silicon 
tetraf luoride . Following conversion into fluosilicic acid, the silicon 
tetraf luoride may optionally be reused as starting material. 

Brief Summary Text (9) : 

The fluosilicic acids are used in any concentration, preferably being used 
with a concentration of about 10 to 45% by weight. Metal oxide compounds 
which give metal fluorides, metal oxyflubrides or metal hydroxyf luorides or 
mixtures thereof, can be used as the metal oxide compounds. In accordance 
with the invention, these compounds are referred to hereinafter as metal 
fluorides. The metal oxide compounds can be used in the form of their 
hydroxides, oxides, carbonates or mixtures thereof. In accordance with the 
invention, they are referred to as metal oxide compound. The oxidic compounds 
of aluminium and, optionally, of calcium as well are preferably reacted by 
the process according to the invention to form the corresponding fluorides 
because, under the reaction conditions, these compounds form substantially 
insoluble fluorides which can readily be separated off from the liquid 
reaction medium. However, if is also possible to use other metal oxide 
compounds which initially form soluble fluorides. To separate these 
fluorides, the reaction medium initially has to be concentrated by 
evaporation. In general, it is possible in this way to obtain the fluorides 
of the elements Li, Mg, Ca, Sr, Ba, Ra, Al, V, Mn, Cr, Fe, Co, Ni, the rare 
earths and actinides (especially UF.sub.4). Especially preferred metals 
include Al, Ca, Cr and U. 


h e b 


bgeeef c e 


Kecora uispiay rorm 


rage zon 


Brief Summary _ Text (10) : 

If these fluorine compounds are intended to be as free from silica as 
possible, it is necessary to use an excess of fluosilicic acid beyond the 
stoichiometry indicated in equation (1). 1 to 20% stoichiometric excess, 
based on said metal oxide, is preferred. 

Brief Summary Text (12): 

As already mentioned, the gaseous silicon tetraf luoride liberated during the 
reaction is preferably recycled. For this purpose, the silicon tetraf luoride 
can be hydrolyzed in aqueous medium to form fluosilicic acid and solid 
silicon dioxide, and the fluosilicic acid formed is returned to the process 
following separation of the silicon dioxide by filtration or decantation. In 
a particularly preferred embodiment, the silicon tetraf luoride formed is 
hydrolysed with most of the filtrate obtained during separation of the metal 
fluoride to form fluosilicic acid and solid silicon dioxide and the 
fluosilicic acid can then be reused as starting material following separation 
of the SiO.sub.2. 

Brief Summary Text (13) : 

In cases where the fluosilicic acid is worked up during the phosphate 
disintegration process, the filtrate obtained during separation of the metal 
fluoride can advantageously be used as washing solution for the fluorine- 
containing spent gases and, in this way, can be re-enriched with fluosilicic 
acid and hydrofluoric acid. In this embodiment, it is also possible to 
channel the silicon tetraf luoride blown off from the pressure reaction into 
the spent-gas wash and to react it there to form fluosilicic acid. Apart from 
the metal fluoride, no waste products are formed in this process because all 
the secondary products are recycled. 

Brief Summary Text (15) : 

The process according to the invention is described in more detail in the 
following with reference to the production of aluminium fluoride. The 
following description applies similarly to the production of the other metal 
fluorides . 

Brief Summary Paragraph Equation (1) : 

MeO + H.sub.2 SiF.sub.6 .fwdarw. MeF,sub.2 + SiF.sub.4 + H.sub.2 O 1 
Detailed Description Text ( 1 ) : 

In the embodiment illustrated in the FIGURE, the aqueous H.sub.2 SiF.sub.6 - 
containing solution is initially combined with the f luosilicic-acid- 
containing solution coming from the filter 8 and fed with aluminium hydroxide 
into the autoclave where the following reaction takes place: ##EQU1## 

CLAIMS : 

1. A process which comprises heating a metal oxide, hydroxide or mixture 
thereof wherein the metal is selected from the group consisting of aluminum, 
calcium, chromium and uranium in aqueous fluosilicic acid, to about 
140. degree, to 240. degree. C at a pressure of from 5 to 30 atmospheres gauge, 
said fluosilicic acid having a concentration of about 10 to 45% by weight and 
being present in a 1 to 20% stoichiometric excess, based on the metal oxide, 
hydroxide or mixture thereof, whereby silicon tetraf luoride is removed from 
said fluosilicic acid in gaseous form and the remaining hydrogen fluoride in 
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said aqueous solution forms the corresponding metal fluoride and recovering 
said metal fluoride from the reaction mixture. 

2. The process of claim 1 wherein the gaseous silicon tetraf luoride is 
hydrolyzed in an aqueous medium to silicon dioxide and aqueous fluosilicic 
acid and the latter is utilized as aqueous fluosilicic acid reactant to 
produce said corresponding metal fluoride. 

3. The process of claim 1 wherein said reaction mixture contains suspended 
metal fluoride and aqueous fluosilicic acid and said aqueous fluosilicic in 
said reaction mixture is utilized as aqueous fluosilicic acid reactant to 
produce said corresponding metal fluoride. 
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